The research presented in this paper aims to support the decision process of appropriate technology transfer to industrially developing countries by improving a broader understanding of relationships between the key micro-and macroergonomics factors and the technology alternatives. The methodology involves knowledge acquisition, identifying and categorizing a holistic set of key criteria about technology transfer with respect to ergonomics. This work attempts briefly to identify factors affecting the success of technology transfer in order to reduce the potential of incompatibilities with respect to micro-and macroergonomics and to optimize the decision process of managers. The objective of the decision model, based on the analytic hierarchy process (AHP), determines the global priority weights for different technology alternatives and examines the critical factors and benefits, which affect the appropriateness of technology transfer.
INTRODUCTION
A challenge for Turkey, as an industrially developing country (DC), is to become part of the global economy. The economic well being of DCs is heavily dependent on resource commitment to and adoption of appropriate technologies and the ability to attain the levels of technological development that could make them globally competitive. As suggested by many authors, technology is considered to be as one of the most important factors in competition (Porter, 1990 (Porter, , 1998 . The extent to which DCs participate in the global economy will therefore depend on their ability to invest in and utilize their technology (Hipkin & Bennett, 2003) . However, the role of technology in the advancement of developing countries (DCs) is complex and very controversial (Hipkin & Bennett, 2003) . The technological world is characterized by rapid changes in resource utilizations, increasing levels of decision complexity, and intense competition (Sharif, 1997) . Reduced development cycles and the pace of technological change place greater urgency on the need to adopt new technology if DCs are to begin to compete globally (Jegathesan, Gunasekaran, will determine the plant's long-term capabilities and performance (Meshkati, 1989 ). The Turkish experience shows that even if the technology is transferred successfully, i.e., the receiving company is technically able to produce the product, it does not imply that production is viable. The organization that cannot ensure the integration and the synchronization of the new technology with the current circumstances right at the beginning faces a losing battle. The first and foremost condition for a successful technology transfer is that the technologies being transferred should help DCs fulfill the important objective of successful integration and synchronization with the current circumstances, resources, and available technology. Therefore, the goal before technology transfer is to have an integrative approach with the current technological capability of the organization. Thus, the ultimate goal of any action in the field of technology transfer should be to not only apply particular technological solutions but also to enhance the capabilities of developing countries to assess the need, select, import, assimilate, adapt, and develop the appropriate technologies. This is a matter of enhancing "generic" technological capabilities. Therefore, the types of capabilities acquired by technology will be determined by the content of the technology transfer. The implementation and synchronization of the imported technologies determined by the process at the operational level will place a new set of demands on managers of industrially developing countries. Accumulating technological resources and technological capabilities only by purchasing, licensing, or copying is not all that is required to be competitive with multinational firms. The fundamental fallacy of such policies is that they focus exclusively on "hard-tangible" technology, i.e., the product technology and the equipment to produce them. Unfortunately, this approach completely neglects the "soft-intangible" elements of technology transfer, the management systems and organizational structures that implement the hard technology and make it effective. Because the soft technology is less tangible, its importance even in industrialized countries has often been neglected (Mefford & Bruunb, 1998) .
Transferring appropriate technology seems to be the optimal solution to the industrialization problem of developing countries in the quest for economic development (Meshkati, 1989) . Past experiences indicate that, to be successful, the technologies being transferred have to match certain requirements of major human factors (micro-and macroergonomic) considerations (Meshkati, 1989) . Inappropriateness of technology transfers with respect to ergonomics pose immediate barriers that should be addressed as these countries embark on projects to enhance their technological base. Ergonomics provides an approach bridging the gap between foreign and local practices, allowing the technology to be adapted appropriately to the culture of the host country. Therefore, in developing countries it is extremely important to begin with a strategic ergonomics perspective. The first step in the process of selecting the most appropriate technology for a plant is to specify what the ergonomics goals are for the facility. Analysis of successful and unsuccessful technology transfer experiences demonstrates that management understanding of and commitment to ergonomics efforts is essential to make this approach work. Especially, the level of management involvement in the technology transfer effort must go well beyond simply a technical understanding of the methods requiring also "buying into" the philosophy and accepting that the roles of managers in the firm will fundamentally change. Unless a manager has been involved with such efforts previously or receives intensive ergonomics training, it is unlikely that he or she will be able to implement the technology transfer decision-making techniques successfully. The searching of "ideal profiles," in the sense that these technology investments exhibit a high degree of integration with the existing process environment in an ergonomics context needs a holistic concept CONSIDERATIONS ON APPROPRIATE TECHNOLOGY TRANSFER IN TURKEY 3 in decision making. Therefore, incorporating ergonomics considerations in strategic technology decisions requires a balanced assessment between micro-and macroergonomics factors. These two dimensions are viewed as axes on a matrix that allows the two criteria to be integrated into a joint decision of the appropriate technology strategy choice for the plant. It is suggested that only through thorough proactive and systematic microand macroergonomic studies, i.e., analysis of human-organization-technology interfaces and culture-management-technology interactions in addition to sound economic and culture-management-technology interactions, can provision be made for effective alternatives to ensure the appropriate technology transfer, and its safe, efficient utilization by receiving countries (Meshkati, 1989) . Based upon Meshkati's (1989) studies, it could be concluded that the appropriate technology is a comprehensive, relative, multifaceted, multidimensional, dynamic, scale-free, and evolving concept. Thus, selection and application of appropriate technology should imply the use of both large-scale/capital-intensive and small-scale/labor-intensive technological choices. Managers face considerable difficulty in making correct decisions due to the existence of several choices in terms of technologies, and the importance of soft technological factors, which often prove to be the ultimate determinants of success in such situations.
The research presented in this article aims to support the decision process of appropriate technology transfer by developing a broader understanding of relationships between the key micro-and macroergonomics factors and the technology alternatives. The methodology involves knowledge acquisition, identifying and categorizing a holistic set of key criteria about technology transfer with respect to ergonomics. The decision process and in this manner, the management of technology transfer in firms is linked to other factors. The interlinking of these other factors is what brings firms competitive advantage. This study proposes a model to understand the links between ergonomics and appropriate technology transfer. Understanding these links may create competitive advantages for firms that have synchronized the activities involved in these linkages. Appropriate technology transfer decisions in this respect require a special type of knowledge and expertise. Therefore, business professionals seek to manage the process of making technology transfer decisions more effectively. The process itself may be a multiple criteria matching process with input from managers. We view the decisions concerning the appropriate technology transfer for a manufacturing facility as a multicriteria, stepwise process involving several levels of decisions. A review of the literature was undertaken to obtain information on possible techniques that could be used in this situation. We then proposed a multicriteria model, based on the analytic hierarchy process (AHP) for the matching process. The model is explained using an illustration, describing in detail the processes of elicitation of the opinions of managers and aggregation of the opinions of several managers. This model is seen as universal and can be applied in the selection of an appropriate technology under ergonomics consideration in any country, but becomes particularly useful in the context of developing countries where the simple transfer of an existing technology from another plant may not be appropriate.
The Research Objective
In this work we attempt briefly to identify factors affecting the success of technology transfer to reduce the potential of incompatibilities with respect to micro-and macroergonomics and to optimize the decision process of managers in DCs.
A REVIEW OF THE BASIC MICRO-AND MACROERGONOMICS CONSIDERATIONS IN TECHNOLOGY TRANSFER DECISIONS FOR DEVELOPING COUNTRIES
Ergonomics has been inextricably linked to the process of industrialization of developed countries (Gurr, Straker, & Moore, 1998) .
The transfer of technologies, equipment and even production lines raises many ergonomics issues which, unfortunately, are often overlooked. This would not occur if ergonomics were part of the technology transfer package. These technological packages must be checked not only for their physical suitability (anthropometrics, biomechanics) but also for their conceptual and cognitive attributes, particularly regarding population stereotypes. Many of these are evident from knowledge of the culture and do not necessarily need experimentation. Care must be taken to accommodate other cultural or religious factors which may be of no significance in Industrially Advanced Countries, or the country from which the technology originates (O'Neill, 2000, p. 634) .
Technology transfer, without incorporation of the necessary ergonomic considerations, is doomed to failure (Meshkati & Robertson, 1986) . Ergonomists have assisted in this process by being actively involved as advisers on the importation of work designs and practices, and by supplying a body of knowledge on the "ergonomically correct" ways of doing things. Transferring appropriate technology under considerations of ergonomics from Western industrialized countries to industrially developing countries has a number of potential benefits including (Gurr et al., 1998 ):
• Facilitating a more rapid catch-up in quality of life in industrially developing countries • Reducing the waste of scarce resources in wrong (inappropriate) technology investments
Most of the studies of appropriate technology indirectly and implicitly recognize the immense importance of ergonomics considerations in determining the appropriateness of any transferred technology; they stop short of providing a systematic approach to the proactive incorporation of micro-and macroergonomically based considerations into the study of appropriateness of the respected technology (Meshkati, 1989) . The model for selection of appropriate technology presented in this article is a sociotechnical systems approach in that it stresses human factors as the critical element in adapting a technical system to the social system. In attempting technological change and improvement through technology transfer, it is essential to view a firm as a sociotechnical system. Sociotechnical systems theory argues that the technical and social systems must be developed jointly for a production system to be appropriate to its environment (Hendrick, 1997; Linstone, 1999; Trist 1981) . The goal of this integration is to maximize the acceptance and effective use of the transferred technology within organizations and to minimize the potentially negative impacts. The use of sociotechnical systems models and their application in the diagnosis of any complex human-machine-environment to evaluate and optimally design its organization and work-system structure provides good possibilities (Hendrick, 1995) . The result may be a greater likelihood of optimal system functioning and effectiveness, including productivity, safety, comfort, intrinsic employee motivation, and the quality of working life. A lack of compatibility may have a direct adverse impact not only on system productivity and efficiency, but also on employee motivation, commitment, and intrinsic job satisfaction (Ingelgaêrd & Norrgren, 2001) . It is argued that this approach would
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ensure an optimal ergonomic compatibility, integrity, and synchronization between the new technology and the system components.
Human factors (ergonomics), due to its multidisciplinary nature, is capable of systematically identifying and addressing most of the critical factors determining the appropriateness of a technology for a developing country (Meshkati, 1989) . In analyzing the major human factors considerations in technology transfer, Meshkati (1986a Meshkati ( , 1986b identified four major areas of analysis based on the micro-and macroergonomic considerations. The first two are microergonomics-based and the second two are of macroergonomic nature. Microergonomics consideration focuses on the application and adherence to the findings and principles developed by what is called the first and second generations of human-machine technology (Hendrick, 1987; Meshkati, 1989) . The first two microergonomically based criteria are (Meshkati 1989 ):
1. The ergonomics of the currently used industry-related infrastructural factors of developing countries, including special physical and environmental variables, anthropometric considerations, physical and psychological characteristics of the labor force and idiosyncratic human-machine and human-workstation relationships 2. The need to adjust the transferred technology based on the user's country's environmental, social, and educational characteristics By comparison, macroergonomics is concerned with the impact of technological subsystems on organizational and personnel subsystems with respect to their thorough implementation. Macroergonomics has come to focus on the design of organizational and work system structures and related jobs and human-machine, human-environment, and usersystem interfaces of new technique to the interaction between organizational factors and the technology used in the organization (Hendrick, 1994 (Hendrick, , 1995 . Macroergonomics emphasizes the interactions between, on the one hand, the organizational and psychosocial contexts of a system and, on the other, the design, implementation, and use of technology within that system (Hendrick, 1994 (Hendrick, , 1995 . The sociotechnical design of the work organization and macroergonomics are closely linked (Ingelgaêrd & Norrgren, 2001 ). The second two macroergonomically based criteria are concerned with the interaction of human, organizational, and technological variables. Two primary macroergonomic considerations of technology transfer are as follows (Meshkati, 1989 A thorough and successful technology transfer decision should consider all of the above factors (criteria) and develop a systematic approach for evaluating available technology alternatives according to those criteria. It is argued that the presented model in this article based on Meshkati's (1989) considerations discussed above would ensure an optimal ergonomic compatibility of the system components with the system's overall structure.
Limitations of Managers
The transfer of technology from its source to commercial applications is a very complex process. When assessing the firms' technological needs, managers have to consider the firms' technological resource skills and firm competencies required for the management and implementation of appropriate technology. They must act to leverage all the resources that they manage. This is a multicriteria decision-making problem in ill-structured situations. Unfortunately, managers do not necessarily possess all the required skills to adopt a portfolio of technologies. Especially the limited effectiveness of traditional decision methods restricts the ability of managers to navigate technology transfers effectively and accurately. The following paragraphs discuss some of the major limitations of managers and problems about traditional decision-making methods.
The limitation faced by technology managers revealed some issues suggesting that the success of implementing a business technology strategy in developing countries is greatly influenced by two types of awareness that need to be developed: (a) manager awareness, and (b) interrelated technology awareness.
The first awareness is necessary to manage the existence of managers as multiplayers because their existence is inevitable, especially for a complex system. Managers should be acknowledged along with their possible mission and interests. It should also be recognized that for a complex system where humans have a great influence, technical perspectives alone would have serious limitations. It should be complemented by organizational and personal perspectives to obtain a more comprehensive sight, more particularly in technology-related decision making (Linstone, 1999; Linstone & Mitroff, 1994) . This has translated into a critical need for people who are trained in managing different types of technological assets in varied micro-and macroergonomics contexts. Despite such a demand, ergonomics-trained technology managers continue to be a scarce resource. The second awareness is needed to ensure that the resulting technology or product will be used with adequate support. Comprehension of the whole system where the technology is used is indispensable though not necessary to master all of the technologies involved. This issue is closely related to the ability of developing countries in preparing a workable master plan of a complex system. These two sorts of awareness require more discussion among all the other players of managers concerned. This accumulation of collective experience is actually vital to achieve higher efficiency in the future technology transfer process.
Another important limitation is related to decision-making methods. When managers make decisions in a rational manner, the inability to comprehend all the complex interrelationships in a firm's competitive environment may lead to "bounded rational" decision making (Simon, 1976) and to problematic search (Cyert & March, 1963) for solutions among a limited set of perceived alternatives. The progress in traditional decision making is slow because the process lacks a feedback mechanism and an error can be accumulated CONSIDERATIONS ON APPROPRIATE TECHNOLOGY TRANSFER IN TURKEY without being detected or corrected. The chance of mistakes in merging with other factors is large and the likelihood of blind technology transfer is significant. At some points, decision mistakes are almost inevitable; repeating the same mistakes should be avoided. As a result, managers' decision processes are negatively affected by the limited effectiveness of the traditional decision methods and more systematic decision-making mechanisms need to be established. An alternative decision-making method is therefore needed and must be considered. The decision model developed in this study is specific to the micro-and macroergonomic view of technology transfer in DC's. In its general form, the model provides a useful conceptual framework for evaluating alternative technologies with respect to human factors.
METHODS OF STUDY

Background and Context
To develop the sample, we worked closely with one of the largest international companies in Istanbul, Turkey. Its products cover the full range of kitchen and home appliances. The planning phase began with a visit to the corresponding managers with an examination of the plans of technology transfer to assess the incompatibilities with respect to micro-and macroergonomics. Based on the results of extensive review, the research team developed a list of managers for the AHP process. The team approached these managers and asked them to complete screening interviews prior to the "brainwriting" meetings. Brainwriting is a modification of brainstorming based on written communication. The initial sampling pool included division managers and was well targeted toward our objectives, but limited in size. The research team organized a meeting in the workplace with the expert team composed of five division managers. The initial problem was to identify the major criteria to be considered with respect to ergonomics consideration for an appropriate technology transferring decision based on Meshkati's (1989) study. In other words, the managers were asked to solve a multicriteria decision problem in technology transfer, which involved selecting the most suitable technology among a number of choices to achieve appropriate technology transfer with respect to human factors. To be able to realize strategic key criteria as our study aimed, importance must be attached to the structure and guidance of the decision processes. It appears that the methodology of AHP improved the group of managers' decision-making ability and increased the managers' level of satisfaction with the process.
The Analytic Hierarchy Process: A View in Light of Decision Theory
In an effort to select the most suitable technology transfer with respect to ergonomics the research team decided to undertake a review of the literature to obtain information on possible techniques that could be used in this situation. The analytic hierarchy process (Saaty, 1980) was selected as the appropriate technique. The AHP (Saaty, 1980 ) is one of the most popular and widely employed decision tools (Golden, Wasil, & Levy, 1989; Vargas, 1990) . The AHP is aimed at facilitating decision making in problems that involve multiple criteria; it is a multicriteria decision-making approach providing an overall view of complex problems. The AHP combines subjective and objective alternatives into a single measure in a hierarchical or network framework. The technique is employed for ranking a set of alternatives or for the selection of the best in a set of alternatives. The ranking/selection is done with respect to an overall goal, which is broken down into a set of criteria. The application of AHP has gained support in the last few years and promises to yield a significant improvement in technology management. Its popularity stems from its simplicity, flexibility, intuitive appeal, and its ability to mix quantitative and qualitative criteria in the same decision framework. Because several shortcomings have been observed in the methodology of AHP (Belton & Gear, 1983; Lootsma, 1993; Ramanathan & Ganesh, 1994) , several modifications have been carried out to the original methodology proposed in Saaty (1980) . However, it has to be noted that, despite the criticisms, the original AHP continues to find many applications in the literature, and hence can also be used for the present purpose. The AHP, in this sense, was considered to be a heuristic tool for decision-making, which provides a structured and relatively easy-to-use tool for the decision maker. The assessment is based on a ratio scale and pairwise comparisons provided by the decision maker(s) through verbal, numerical, or graphical means. The AHP method requires four major steps: (a) structuring the hierarchy, (b) collecting input data by pairwise comparisons, (c) using the eigenvalue method to yield priorities, and (d) synthesizing the priorities into composite measures to arrive at a set of ratings for the decision alternatives.
Structuring the hierarchy.
The decision model developed in this section is specified in the context of Mehskati's study (1989) concerning a micro-and macroergonomic view of technology transfer in DC's. The first step of the AHP consists of developing a hierarchical structure of the assessment problem. A top-down approach is employed in placing macro-level criteria on the principal level. Then attributes of each principlelevel criterion are developed on the secondary level. Every secondary-level criterion is described using specific criteria, which contribute to the quality of the decision on the next level. The process of breaking down the levels continues until a bottom-level criterion is reached. The expert on ergonomics in the research team identified two general criteria for the evaluation of technology-transfer decisions. According to the expert opinion, the selection of an appropriate technology can be obtained by concentrating on micro-and macroergonomics criteria, which is similar to Meshkati's (1989) findings. A consultant considered an ergonomics expert in technology management carried out an evaluation of the microergonomics criterion. The consultant evaluated the inherent characteristics of the units under consideration and generated a second-level hierarchy for the microergonomics criterion pertaining to general characteristics of the units' data, including special physical and environmental variables, anthropometric considerations, physical and psychological characteristics of the labor force, and idiosyncratic humanmachine and human-workstation relationships. This information was gathered from the expert's knowledge, usage of technical reports, and user evaluations. Another set of criteria was developed according to the adjustment of the transferred technology based on the user's country's environmental, social, and educational characteristics and requirements. The second-level hierarchy for the macroergonomics criterion included specific parameters that are concerned with the interaction of human, organizational, and technological variables. Once the primary and secondary levels were established, the process continued with an effort to break down the definitions to micro-level criteria. It is important to note that the multistep process of setting the different level criteria was not iterative. Once a group was assigned to develop criteria at any level, the members' work was not interrupted and they could focus on their tasks and generate the criteria for the process.
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The procedure also employed different experts for every criterion level because these levels forced different focus on different aspects of the problem under consideration.
All information, analyses, and opinions were shared and documented. The expert team assimilated this information and built up the hierarchical structure of the AHP matrices. For the purpose of illustration, we have limited the hierarchy to only five levels. The richness of the hierarchy can be extended as necessary by adding more levels and more elements within each level. To determine the most suitable (appropriate) technology alternative, a five-level hierarchical model was devised (see Figure 1 ; the abbreviations in parentheses in this section are used in the figure). The first level or objective (the goal) is referred to here as the appropriate technology transfer (ATT). The objective of appropriate technology transfer which is positioned in the first level of the hierarchy is divided into two main criteria at the second level, which are called microergonomics (Micerg) and macroergonomics (Macerg) considerations. The first two microergonomically based subcriteria that comprise the third level of the hierarchy are as follows (Meshkati, 1989) : Figure 1 Analytic hierarchy process (AHP) model for technology transfer problem. Infstracture ϭ the ergonomics of the currently used industry-related infrastructural factors of developing countries; Adjust ϭ adjusting the transferred technology based on the user's country's environmental, social, and educational characteristics; decision ϭ cognitive and decision styles; complexity ϭ cognitive complexity; motivation ϭ achievement motivation and orientation; attitude2 ϭ attitude towards technology; career ϭ career concept; attitude1 ϭ attitude towards work; group ϭ group dynamics; attitude3 ϭ attitude towards organization and working habits; maneff ϭ factors determining managerial effectiveness; environment ϭ organizational and managerial environment; T1 ϭ large-scale/capital intensive technology; T2 ϭ small-scale/labor-intensive intensive technology.
• First, ergonomics of the currently used industry-related infrastructural factors of developing countries (Infstracture) • Second, adjusting the transferred technology based on the user's country's environmental, social and educational characteristics (Adjust)
The two macroergonomically based subcriteria positioned in the second level of hierarchy are divided into two main criteria at the third level, as follows (Meshkati 1989 Finally, the fifth and the last level of the hierarchy consists of two technology alternatives that the managers want to compare and evaluate with respect to the objective; largescale/capital-intensive technology (T1) and small-scale/ labor-intensive intensive technology (T2). Figure 1 presents the AHP levels developed for this problem.
At this stage, the managers were then asked to score these items compared with each other with respect to the goal. Prior to the scoring, an explanation of each factor was given to managers to ensure a consistent interpretation of all items. The scoring was on a 9-point Likert scale of 1 (not important) to 9 (most important). To ensure that good decisions are made most of the time and to de-politicize the process, open decision-making should be employed. Everyone involved agrees on the criteria that will be applied. The whole process, from building the hierarchy to conducting the pairwise comparison of the systems, was supported by the Expert Choice software package (Expert Choice for Windows Commercial Version 9.047V07D3 [1994] ). The software assisted in generating the pairwise comparisons by generating the specific questions and the analysis of inputs. It is important to note that the experts focused on a narrowly defined aspect of the decisionmaking process and were asked to generate responses that related to their human factorsspecific knowledge. Everyone involved agreed on the criteria that would be applied. All information, analyses, and opinions were shared and documented.
Assigning relative importance.
After building the AHP hierarchy, the next phase is the measurement and data collection, which involves forming a team of evaluators and assigning pairwise comparisons to the consideration issues, criteria and subcriteria used in the AHP hierarchy. Before making a decision a careful analysis among criteria, alternatives, weight, and decision makers should be done (Chang & Chen, 1994) . The
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9-point scales as suggested by Saaty (Saaty & Vargas, 1982) are used to assign pairwise comparisons of all elements in each level of the hierarchy. Each element in a level is compared pairwise with other elements at the same level, with respect to a criterion element at a higher level. By this evaluation procedure, every element receives a normalized priority ranking relative to other associated elements at the same level. The priority values of elements in each matrix are shown in Table 1 .
Resolving inconsistencies.
The consistency ratio (CR) of each pairwise comparison matrices is also shown for each matrix. It can be seen that the consistency ratio of each matrix is Յ 0.05, which is well below the rule value of CR equal to 0.1. This clearly implies that the evaluators are consistent in assigning pairwise comparison judgments. Note. Infstracture ϭ the ergonomics of the currently used industry-related infrastructural factors of developing countries; Adjust ϭ adjusting the transferred technology based on the user's country's environmental, social, and educational characteristics; decision ϭ cognitive and decision styles; complexity ϭ cognitive complexity; motivation ϭ achievement motivation and orientation; attitude2 ϭ attitude towards technology; career ϭ career concept; attitude1 ϭ attitude towards work; group ϭ group dynamics; attitude3 ϭ attitude towards organization and working habits; maneff ϭ factors determining managerial effectiveness; environment ϭ organizational and managerial environment; T1 ϭ large-scale/capital intensive technology; T2 ϭ small-scale/laborintensive intensive technology. These measures and findings will not be discussed in this scope (inconsistencies and suggested resolutions for such problems are discussed in detail by Belton & Gear, 1983; Dyer, 1990; Holder, 1990; Lane & Verdini, 1989; Saaty, 1980) .
Establishing weighted priorities and weights.
After computing the normalized priority weights for each pairwise comparison judgment matrices of the AHP hierarchy, the next phase is to synthesize the solution for the technology transfer problem. The normalized local priority weights of consideration factors, criteria, and subcriteria from the third phase are combined to obtain the global composite priority weights of all subcriteria as shown in Table 2 .
After calculating the global weights of each subcriterion of level 4 of the AHP model, they are rearranged in descending order of priority, as shown in Table 3 . It can be seen that the macroergonomic and microergonomic consideration factors are at the top of the list. The five top ranks are the managerial effectiveness, adjustment, managerial environment, and infrastructure and group criteria.
Analysis of the technology preference matrix (Table 4) showed that the technology 1(capital intensive) significantly outperformed the other technology on the important criteria Note. Infstracture ϭ the ergonomics of the currently used industry-related infrastructural factors of developing countries; Adjust ϭ adjusting the transferred technology based on the user's country's environmental, social, and educational characteristics; decision ϭ cognitive and decision styles; complexity ϭ cognitive complexity; motivation ϭ achievement motivation and orientation; attitude2 ϭ attitude towards technology; career ϭ career concept; attitude1 ϭ attitude towards work; group ϭ group dynamics; attitude3 ϭ attitude towards organization and working habits; maneff ϭ factors determining managerial effectiveness; environment ϭ organizational and managerial environment; T1 ϭ large-scale/capital intensive technology; T2 ϭ small-scale/labor-intensive intensive technology. Note. Infstracture ϭ the ergonomics of the currently used industry-related infrastructural factors of developing countries; Adjust ϭ adjusting the transferred technology based on the user's country's environmental, social, and educational characteristics; decision ϭ cognitive and decision styles; complexity ϭ cognitive complexity; motivation ϭ achievement motivation and orientation; attitude2 ϭ attitude towards technology; career ϭ career concept; attitude1 ϭ attitude towards work; group ϭ group dynamics; attitude3 ϭ attitude towards organization and working habits; maneff ϭ factors determining managerial effectiveness; environment ϭ organizational and managerial environment; T1 ϭ large-scale/capital intensive technology; T2 ϭ small-scale/labor-intensive intensive technology. Note. Infstracture ϭ the ergonomics of the currently used industry-related infrastructural factors of developing countries; Adjust ϭ adjusting the transferred technology based on the user's country's environmental, social, and educational characteristics; decision ϭ cognitive and decision styles; complexity ϭ cognitive complexity; motivation ϭ achievement motivation and orientation; attitude2 ϭ attitude towards technology; career ϭ career concept; attitude1 ϭ attitude towards work; group ϭ group dynamics; attitude3 ϭ attitude towards organization and working habits; maneff ϭ factors determining managerial effectiveness; environment ϭ organizational and managerial environment; T1 ϭ large-scale/capital intensive technology; T2 ϭ small-scale/labor-intensive intensive technology.
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of managerial effectiveness. In fact, for each of the 12 subcriteria, technology 1 outperformed the other alternative. The global priority weights are determined for all 12 subcriteria factors as shown in the last column of Table 2 . We can find the global priority weights of each technology by multiplying the global priority weight of each subcriterion with its local weight, and adding the resulting values. Based on the global priority weights of the two alternatives shown in Table 5 , we found that the large-scale/capital intensive technology (T1) had the highest weight. Therefore, the T1-large-scale/capital intensive technology alternative must be selected as the best alternative to satisfy the goal of an appropriate technology transfer problem of the company with respect to micro-and macroergonomics.
CONCLUSION
Industrial technology transfer constitutes one of the most important tools in achieving the goal of economic development for developing countries (Meshkati, 1989) . If properly Note. Infstracture ϭ the ergonomics of the currently used industry-related infrastructural factors of developing countries; Adjust ϭ adjusting the transferred technology based on the user's country's environmental, social, and educational characteristics; decision ϭ cognitive and decision styles; complexity ϭ cognitive complexity; motivation ϭ achievement motivation and orientation; attitude2 ϭ attitude towards technology; career ϭ career concept; attitude1 ϭ attitude towards work; group ϭ group dynamics; attitude3 ϭ attitude towards organization and working habits; maneff ϭ factors determining managerial effectiveness; environment ϭ organizational and managerial environment; T1 ϭ large-scale/capital intensive technology; T2 ϭ small-scale/labor-intensive intensive technology.
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channeled through human factors activities, the constraints and the goal of our suggested model will likely lead to rapid improvements in the competitiveness of industrially developing countries. Here we discussed the complex, multicriteria nature of the process of linking available technologies from the industrialized countries to the companies of industrially developing countries under micro-and macroergonomics conditions for successful technology transfer. We have suggested a multicriteria methodology, the AHP, be used as a tool in bringing together the opinions of different managers to solve the problem of appropriate technology transfer. As demonstrated, the proposed methodology can be easily applied in practice and provide support and help in dealing with the human factors problems of integration of the transferred technology in a systematic and structured way. A sociotechnical systems approach is recommended to facilitate the integration of the transferred technologies to local conditions and available work structures to maximize the acceptance and effectiveness of technology within organizations and to minimize the potential negative impacts. If the goal is appropriate technology transfer, the model suggests the ergonomics choices that must be made. This study has clear implications for managers who seek to intend to use technology transfer as a mechanism for economic and technological development. They should take into account the broader prerequisites and be aware of the potential pitfalls of the incompatibilities related to ergonomics. The primary lesson for a destination company in an industrially developing country that desires to build its technological capabilities is that investing and focusing solely on the transferred technology results in a disruptive technological and organizational change. The managers should be careful to select technologies that not only involve production technologies but also knowledge and skills that allow them to upgrade these production technologies. Guided by ergonomics considerations, technology transfer can help to upgrade gradually certain technological capabilities of industrially developing countries. In these circumstances, inappropriate technology transfer can be a drain on a company's financial and human resources for which alternative employment may be more appropriate from a development standpoint. Integrating ergonomics and technology strategies in this respect has been shown to be useful. The study also points out the strengths as well as the potential deficiencies of technology transfer with respect to human factors considerations. When the technology transfer decision is positioned strategically as the gateway for future applications with respect to human factors, it can lead to a sustainable competitive advantage. This research illustrated how AHP can achieve impressive results in strategic decision making about successful technology transfer under human factors considerations for developing countries such as Turkey. The use of the AHP model for appropriate technology selection presents the ability to translate a variety of human factors requirements for an effective technology transfer and implementation. Employing a purely economic perspective for this decision could have simplified the analysis considerably because most of the variables could have been easily quantified. However, this emphasis can yield the wrong decision, providing a system that will be efficient but not effective. Saaty (Saaty, 1980 , 1990a , Saaty, 1990b recognizes this issue and suggests that the modeling of complex human problems into purely quantitative terms limits the effectiveness of decisions. Decision-making models should not leave out significant factors due to their quest for simplicity. The AHP method provides an opportunity to include and measure qualitative decision factors.
In this article we have described Turkish managers' current perceptions of managing technology transfer with respect of ergonomics, and what they imagine for the future. Blind technology transfer results in economic inefficiency. It also increases the risk of incompatibility, which may have a direct adverse impact not only on system productivity and efficiency, but also on employee motivation, commitment, and job satisfaction. Some international organizations and governmental institutions in Turkey have started to reconsider their positions and take issue with the blind or limited assessment by their financial approach to their technology transfer process. The model presented here would ensure an optimal ergonomic compatibility of the system components with the system's overall structure. For the foreseeable future, Turkey will import technology with limited local technical and operational input. This is to be expected in a developing country where research and innovation initiatives are limited, and whose economy is still greatly dependent on technical expertise from abroad. This study can also help point out the strengths as well as the potential deficiencies of technology transfer related to human factors considerations. One of the deficiencies is that the role of technology in strategic decisions is still ill-defined in Turkey, but global forces are likely to pressure managers to introduce new technologies wherever possible. As illustrated in the case study, the factors presented herein are guides, and it is not necessary for an organization to include all of them. The model provides a holistic analysis of the risk factors that are expected to contribute to the inappropriateness of technology transfer. In its general form, the model provides a useful conceptual framework for evaluating alternative technologies and identifying incompatibility problems with respect to human factors; it can be extended to improving the decision process of managers and reducing the incompatibility of transferred technologies. The appropriateness of technology transfer in this context can be described as a key priority, a basic prerequisite for the achievement of competitive advantage.
Without a proactive and systematic micro-and macroergonomic analysis, organizations are unable to profit from and to sustain the competitive advantage that their technological transfer provides them with. We trust that through our study academicians and practitioners will learn the importance of managing technology transfer, obtain ideas about the analysis of micro and macroergonomic issues, and the direction the field is taking.
